Abstract. Two customized hot-dip galvanized test specimens were applied onto the steel substrates, then the specimens were tested 5000h during the neutral salt spray and there were obvious differences in the anti-corrosion performance between the coatings. The results showed that there was no significant difference of the corrosion products and corrosion mechanisms between two coatings. Nevertheless, the Hot-dip customized production process, the density of the corrosion products in coating were the primary factors influencing the anti-corrosion performance of the Hot-dip galvanized coating.
Introduction
As we all know, they usually use corrosion protective coating covered the metal substrate surface [1] [2] , include zinc and its alloys, aluminum and its alloys, which is covering metal substrate surface by brushing method or hot-dip galvanized and so on [3] . Hot-dip galvanized technology is spread through metal to change the surface chemical composition of the steel beam, and the substrate is formed on the interface between metal and metal coating and zinc metal phase of the compound layer to the methods of anti-corrosion effect [4] . At present, more hot-dip galvanized or hot-dip galvanized steel aluminum alloy surface corrosion protection mode is used under the general atmospheric environment, in which the most widely used is hot-dip galvanized method. Hot-dip galvanized technology is will pass before the processing of metal specimens immersed in molten zinc liquid, thus in the metal substrate surface to form zinc or (and) the process and method of zinc -alloy [5] , and its process engineering including decomposition, melting, absorption and diffusion process [6] .
Currently hot-dip galvanized products on the market at home and abroad use control coating thickness indicators to measure its anti-corrosion performance, and they also think the coating thickness of more than 80 microns can ensure the desired anti-corrosion effect. However this is not the case, in order to verify the anti-corrosion properties of hot-dip galvanized products and to study the influencing factors, the paper selects two kinds of hot-dip galvanized products in-depth experimental research and analysis to find the decisive factors of the anti-corrosion performance, which is used to guide the engineering application [7] .
Test

Test Materials
Hot-dip galvanized specimens: In order to guarantee the test result is representative, the specimen was customized through two steel structure products enterprises in China, which Use the same production process: Pretreatment→hot dipped → Water-Cooled, But there were different processes between the two, One uses the roller coating technology, and the other using spray process [8] . The thickness of the test specimen surface is more than 80 microns, which is marked A and B;
NaCl: Chemical analysis of pure, purity 99.9%, Sinopharm Chemical Reagent Co., Ltd.; Water: pure water, conductivity lower than 20μS / cm.
Specimen Preparation
Specimen for neutral salt spray test: Hot-dip galvanized specimens is customized, and the specimen size is 150 mm × 50 mm × 5 mm (length × width × height). After selected the features apparent good side as the test surface, the specimen were placed into the salt spray device, which were numbered.
Test specimen for scanning electron microscope analysis: The test specimen were cut out artificial about 10mm × 10mm × 5mm (length × width × height) before and after corrosion, which were used for testing after drying and metal spraying.
Test Methods and Test Instruments
(1) Neutral salt spray test: based on "Corrosion tests in artificial atmospheres -salt spray test" (GB / T10125-1997) [9] , and adopt in KD-200 salt spray chamber in Dongguan Cody Instrument Co., Ltd.;
(2) SEM analysis: using fine focus point by point scanning electron beam on the sample surface, collected with the detector, electrical signals generated by the sample under the effect of electron beam into a can reflect the characteristics of the sample surface scan images, to obtain the microstructure of the sample [10] , and adopt FEI company -200 type of scanning electron microscope (SEM) in Dutch, 20 KV voltage.
Results and Discussion
Neutral Salt Spray Test Results
After the setted cycle of neutral salt spray test, we found that hot-dip galvanized specimens A, B are different degrees of corrosion in the region is formed relatively severe corrosion pitting, corrosion pit and enriched with zinc chloride white product formed, as shown, and the enrichment of chloride corrosion Fig 1 is the result of uneven distribution of zinc ions in the coating surface of the anode and the cathode region of the electric field created by the migration. In the range of medical observation pits to the annular shape, and the inner ring color slightly darker than the other regions, when corrosion is not serious, there is a white pit corrosion product, commonly known as white rust, corrosion occurs when the more serious, the presence of red corrosion pit The product, commonly known as red rust [5] , as shown in Fig.1 .
Under the same etching conditions, hot-dip galvanized A, B degree corrosion coating surface but there are significant differences. A hot-dip galvanized coating after 4000h after the neutral salt spray test, the surface has not appear red rust and covers uniform white product, while hot-dip galvanized coating B, after 1000h neutral salt spray test, the surface It began to appear red rust and red rust Salt range over prolonged gradually expanded even contiguous, in addition to the surface layer of white rust is less than a, not enough to cover the surface of the coating. Significant differences in the surface coating of red rust and non-uniform distribution of the phenomenon of white rust, so B coating in salt spray test premature loss of corrosion resistance.
Test hot dip galvanized A, B is provided by two domestic hot-dip galvanizing plant, production process using the same hot dipping temperature and time, but with different hot dipping process, a zinc coating thickness of less premise corrosion resistance but there are significant differences under the conditions proved hot-dip galvanizing production technology is a major factor affect the corrosion resistance of the coating [11] . 
SEM Results
After the heat of a particular cycle of salt spray test dip galvanizing A, B manual cutting process after the specimen was dried, cut out about 10mm × 10mm (length × width) rectangular blocks, dried after spraying for testing, to find out the cause of the coating and corrosion morphology differences, and microscopic characteristics associated with the corrosion mechanism. Hot-dip galvanizing A, B in Fig. 2 by plating SEM photograph shown before and after the salt spray test.
There is a big difference in the initial state, A, B plating magnification × 5000 times lower observed microstructure, A zinc coating surface grains uniform, dense, and showed lamellar, and B coatings but there is initial micro-cracks, approximate crack-like, resulting in the presence of micro-cracks in the hot dip galvanizing B salt spray test during premature rust red, can be seen, the initial engineering practice can dip galvanized products microstructure by SEM observation thermal technology, production process to distinguish the pros and cons of different products, indirectly corrosion resistance hot dip galvanized products.
By after 1000h and 4000h salt spray test SEM photograph comparison, hot-dip galvanized coating A corrosion products growing, dense layered product was microscopic, integrity better than B spherical smooth coating of corrosion products, and distribution numerous pores and pits, bad overall, it is the presence of pores and pits based electrolyte easier to penetrate the coating B, accelerate corrosion. Contrast entire salt spray test process, the coating microstructure B determines its corrosion faster than A coating, coating first to lose their protective coating electrochemical protection in a relatively weak somewhere, since the shielding effect and coating repair, interior steel matrix completely exposed to salt spray environment. However, after the 5000h salt spray test SEM photograph comparison, hot-dip galvanized coating A corrosion completely exhausted, a large number of pits and surface coating off serious and that resistance to neutral salt spray corrosion coating A time in 4000 ~ 5000h between; this time, hot-dip coating B surface coating appears fluffy, has lost preservative effect.
SEM analysis of test results showed that the hot-dip galvanizing A, the reason there are significant differences in that differences of B corrosion resistance microstructure and surface morphology of the coating uniformity, fine, overall good corrosion resistance is good prerequisite anyway initial micro cracks is an important cause of anti-corrosion coating performance degradation, which is salt spray test result, the thickness loss of value of the test results match.
Conclusions
Through two kinds of hot-dip galvanized specimen salt spray test results, coating thickness loss value test results, XRD and SEM test results test results the following conclusions: 1) Reason hot-dip galvanized coating corrosion there are significant differences in the neutral salt spray test in its production process, corrosion product dense degrees of difference;
2) Coating thickness loss value is close to the coating thickness value is a major factor leading to hot-dip galvanized complete loss of corrosion resistance, while the coating A, B loss value difference also shows the effect of anti-corrosion coating roll coating process is better than spraying process;
3) Microstructure of the coating to its initial state with the associated corrosion effects, and therefore the initial state of the coating SEM test results can be found in engineering practice as an important means of determining hot-dip galvanizing production processes and corrosion performance advantages and disadvantages.
